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SVENSKA SKIFFEROLJEAKTIEBOLAGET , OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m 3 of oil,, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 1_2, on which is overlaid 
a stratum of limestone 14_ and possibly a layer of soil 1_6. A number of 
exhaust channels 1_8 are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 10_ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2_0 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 22_. A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2_6 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2B_ 
connected to a storage tank for 'the oil 3_0. A pipe 3_2_ from the tower 
washer 21_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3_8_, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 44_, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 4 4-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8. The 
line 50_ in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42 . 

While the channels 2_0 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 4 J 2-4_4, as seen in the direction 
of the path of the heat according to the arrows 48^, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5j5_ and 
a manifold 5£ from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4_ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20_. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^ 3_4 and the section 4 2-44 
in the shale rock, partly a circuit including passages 18_/3_4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 34 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 



Page 7 



has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogena tion of hydrocarbons closely relate 
to the coke, that have remained in the same, through which the loss o 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have ; 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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lltiitili en ritning. 



sv i:\sk. -\ ski ki'ki.'ou r..\ kti kih u.a(;kt,' okki;i;( >. 



Salt vid loi^asiiiny; uv oljcioraudc skiUViliern; in Mtu under t ill foiande 
av vilrine ^cuom i skiMcrluirocl iipptayna kunaler. 

I pptiriitiiri;: I '. I ,j u nn* I ruin . 



miiin^cil hanlnr si^; till ell sail all 
framslalla ski I'fcrol j ti , lja.se.ra I pa U|i]ivanimiiif4 
av skilfcrlierget utaii fure^aeiule ill bry I n inn 
av skillcr, varviil dc ^ciuini u pp var ni n in^e n 
Iratnkalladc ol jcl (iraiide ^ascrna avIaLjsnas Ur 
iier^el ^cimin i delsainiita anlna^ta kanaler. 
It gascrna Iranskiljas darpa sadana dclar av 
dcsaiiuna, vilka ulgiira sk i II crol j a n, under a\- 
kylninj; ^cnoiii koiuleiisnl inn. 

Vid lippvarmilill^eu av ell sk il I ci ber.i; skcr 
vid a v^asiiingei I av ilaii liel'iitl li^a i;asliildan- 
de slllislanscr on In ill I lanspol t ;iv en viss ma- 
teria linii n^d, sum alltsa i _s 1 1 >r 1 1 1 a\-j;ar ur 
Iiciljoi 1 1 it liknandc sail sunt I. ex. \id .-iv-.is- 
iiiny av slciikul cllcr \ed, ueli i sanilli^a dcssa 
fjjH kvarslar en hut cllcr iniiidre ponis uihm_rr> 
/mj>-;iv del lirspruu l;I ii;a m a leri a lei . Del kvar- 
nlivaiide inalerialcl , ilaresl del licslar av knks 
eller traknl, liar ^cmuu sin poiiisa si rid< I m° 
ulutiiordeiil lit;! slnra for i;asen al kmtili^a vlor. 
1 1c I liar nu visnt sii;. all avcn skif ferkokscn, 
d. v. s. i della t ail del av^asade sk il'ferlier- 
,L[tl, liar en putus slruklur med jityckel stora 
ytor, Ifitkoinli^a I'tir i;aser. Samlidi^t har skil- 
lerkoksen i niolsals till den vanlii^a kokscn 
cller trakolcl en inyckct slur askliall. d. v. s. 
rest av ickc. lirauuljara liostandsdelar och spe- 
ciclll lor svenska lorliallandcn tipp^ar till om- 
kring 7ll '}'„ av doit ursprun^li^u skiffervik- 
leit. Skilferkoksen innelialler hi. a. t. ex. <>li- 
ka jurnfurciiiu^ar itch en lud tlcl amlra ln.- 
ilaii<lsdclar, stun i ktmlakl titt:d nlika ^ascr 
aro u^lladc alt i c^cllska|i av kalalys.ilui |ia- 
vcrk:i reakl ioticr i jja.si'ina. 

\'itl tlirckt av^asiiinj; av sk il TitIkt^oI m|i|>- 
slt\r niulcr foi'l^ucnilc fi ainstiillniii^ av sk i I - 
Icrolja myekc'l slma Ytdyntcr av li|i|iv;irtii( m-li 
av^a^at skif feiiicTi* licblaendc lilt vtidsak lifjen 
av .ski! tcrkoks, Sinn li^^er kvar urtililial i si- 
ttn ortku lu(4d", men soin <<ciiom a\ i;asitin^eii 
Llivil oinliiUlal lill en enda poros nussa I'lain- 
sl:i]t|ili^ ior yasor i alia riktiiiiif{iir. Diircsl .s/i- 
luudii fiir vtirje in 1 olja al^4r onikriii^ 15 in' 
ber^inass;i, |iild;is I. ex. under ett its tid 
vitl fruui.slutliiiii^ av 20000 ni" skif fcrolja elt 
putost skifleiberf; um .'IIIOUOO tit'. Under sjalva 



I in ^asiiiiinspnicetliirL'ii av sk i I f ernl j a n anord- 
nas mum skif Terhcrgct en lAn^'saiiit framit- 
sk ridaiiilf variiiefnuit, diir sAval organ lor 
ii |>|i \ a rn utilise n ( clek I risk a v;i rineeleiiient ) 

s a\ lnppskaii;iler fiir j,'ascriias avledning 

Micicssi vl sat las i verksandiet . 

I : ppl imiiiigeii avser att an\ aiida deu pa, si 
sail til liililailc stdi-a poriisa sk i 1 1 erk i ik sin a ssa il 
sasuiii en k a I a ly sa I ur lor inleilaitdel av vissa 
■ ui.skailc kemiska leaktiuncr inom den sa in ma, 
alll mnl avsikt all f I'll III si a I la nlika stlbslan- 
scr miller medverkan av k a I a I vsa 1 1 nil ifrA^a. 
f I : « i \ ni nlnylljas de iiainnd.i gask a na lern a. se- 
dan ile slnlal alt I jan.slgtira sum avlnpp for 
sk il 1 .1 ul je^aserna, liven fiir tilllHrsel av ^ascr 
lill >k il lerbcrijct. Samlidi^l knmia andra dy- 
lika k.uialer ail\;illdas for a\lopp av svnles- 
pioiluklrr rramslallda inom sk il lerlui nel lir.- 
der mil I \ erkaii av den av sk il leik ok sen hil- 
tiaile kalalysalorii. kai del kanaler liildar sit- 
ledes lillopp lill skil lei kokseii. oeh andra ka- 
naler avlnpp frail deiisamnia, vaivid o ; , ser , 
mhii under tryeli neilfiiras i tier^et pa elt stal- 
le, ktinna avfiiras ur delsainina \>d ett annat 
shtlle. (iaser koinnia hiiruntler i kontakt niuii 
kalalysainrns ytor oelt paverkas av desani- 
nia pa sadaiit sitlt, vim lietingas av ftirhnnden 
varaudo keiniska och lysikaliska ((ulifilkm- 
t|en. 

I'lipliiiiiiii^en ska II nedan niiriiiare lieskri- 
vas under litin visaing lill A hilo-nde rilnin^ 
soin evciiipfl \isadc illliiringsfnriii lor salti'ls 

luiiiilnraiiilc, varvid iiven yltci li^ai c iippliit- 
niugeii k:iiiiicU-(-kiiaink' cgi-nsk a] »t sknla fin- 
Kivas. 

I'"iv;. I vi.sar titpi- cllcr niindre sehein al iskt 
elt sk il I ei licrg. inrallal fiir frainsla lining av 
skil l erol ja. sell i vtn tikalstrkl ion. 

'1 visar elt diagram ailgi\ande tempe- 
raliti I'orileliiiii^en inom skiflel l»ei '^ttt. 

A riltiiii^en Itelecknar H) ell antal \:irnie- 
clcinenl. miiii aro anhra^ta janina mcllaii- 
rutii i skiflerlieiUL't 12, pa vi'ket iir overlap- 
rat ett lager av kalk.sten 14 sanit eveiiliicllt 
ell jordla^er lfi. Et». atita! avgi'skanaler IS stti 
i fiirbimlelse metl genoni knlk or'< skdfe'- ncr!- 
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;KMTside jiasavlupp 2(1. V-irnicelcmonlcn 10 orb 
av '^askannlcrna IS ; "i r < « snnilidigl. anordnadc i 
rader ofler varandra i vinkol mod ritnin.i,'*- 
planel. (ia.sa vloppen 20 I i 1 1 horn iiflo en dvlik 
.ad iim over I'orbindcUeror 21 ocli nvslang- 
nings- rosp. redorin^svcnl iior 22, 2.'! anslut- 
aa till iMi sainlinj<skaiial 24. Kn slurre sam- 
fintfskanal 2.7 lor HI I'lerlal sainlinijsknnalrr 
!4 forennr di>ss:i i sin lur nied i-n kiindensnr 
!G oi'.h ell I \ ;i t torn 27. vari skit 'Icinlje^aserna 
ia ki'int siilt nedkylas ocb i nuijli^asle man 
LH-riina Iran kondenscrhara oljebeslandsde- 
ar. Knndensorn 20, xiiken iiven k;m ul^oras 
,v resp. omfalta apparalur for annnn keinisk 
lehandlin^ av skifferoljenaser t. ex. avskilj- 
diifj av svavel eller andra |ii|iniduklcr i dessa. 
:;• ^utiom en U'dninjj 2S ansluten till en npp- 
amliiinslK-lidllare .'111 for oljaii. I denna be- 
iallarc niynnar :'i von en ledning .')2 fran Iviitl- 
pi net 27. KrAn en grcnledniiig .14 kiimia en 
VI av de icke kniidensorado; ^ascrnn avl'oras 
enom en ledning 30, i vilken iir insatl en ven- 
:i 38. for alt anviindas snm briinsle eller for 
ndra andainai. En ann.in del av gaserna ge- 
ainslniniina en kompressoranordnin<{ 40. 
I en sektion av skifferherget be^ransad vin- 
.'Iratt mot rititin"splaiigt av plan ^enoin lin- 
n.i 42, 44 antat;i's pyrolvsen, d. v. s. en uti- 
r v:'innctillf(>r.s(;l fursii,'^Aende nybildnin» av 
.. if fcrt>ascr vara avslulad. Viirniclilifiirseln 
M elctiventen 10 liar liar alltsA avbrulils. 1 
allot ulvinnos for iii;onbliekel en sektion av 
. if forborne!, be^riinsad av linjerna 44 - -40. 
irmcvAijen forut salles alllsa vandra i rikt- 
.■ni;cn av pilarna 4.S. Linjen 50 i fi^. 2 repre- 
nlcrar teiupciaturftirdcliiinj<en i de b;'ida 
klioncniH. Vid linjen 44 kan I em peial u ren 
;v;i uppiiatl etl varde, inellan :15(>— 4on° C, 
rolradesvis oiukriu« .TMII" ('.. Teiiiperaliiren 
der ijenoni proccsscn enlist uppf iniiinijeii i 
Inin^j mot linjen 42. 

Nfcdali kniialerna 20 i srklionen 41 10 
insljiora som avlfipp for de i denna sektion 
vtinna sk if fer^aserna, har minst en rad dy- 
a kanalcr, sum ar bebi^en vid scklionens 
44 b.akkanl. sett i vanneviifiens riktning 
li^l pilarna 4,H. ocli som a rilii'm^en ^ivit.s 
.ecknin^on 52. nnsliitits till koinpressurns 
try icsidn via en samlini(.ikaual 54. I ^as- 
deiiia .02 brin^as sAlnnda do frill lcdnin!j- 
.14 limiunnndc ya.scriia att alerstroiiiiua till 
redan av^asade skilferl>er;4et iiunn ninra- 
1 1 1 1' 1 1 :i ii linjerna 42 oelv 44. I'.n del av dessa 
rsl roiumande .naser ku'nna avled:i>s ^enoiii 
a\lo|ip och en s.iniliiii;.skanal .IS Iran 
iianalen 00 inom delta oimadr. I' fir all ef- 
lampli^ beliandlin^ ^eninn kondensal ion 
(vallum^ eller andra prm'esser nvlli^yo- 
resp. Jtcrledas lill ledninuen .'II. ("venl m-i II 
:na kaoalerna til) \;na liupkupplade iiu-d 
iliniisleilniiifjen 24. Hesten av ^asi cna Uuu- 
nndcr forlsall s| roin n ini; inom sk il I erbei'- 
•> poiiisa l.iijriiiyar i pilarnaN IM liUlnin^ 
.una i kontakl iiu-d sU< f I ei lier;^ inoni sck- 



lionen 14- 10. liar u | ■ ( > v : 1 1 an n in^eii .,\ ,kil'| r |-- 
ber^et JiU^ar oeh dar alllsa sk ill .-reiser un- 
der |)yrolvs a\ledas :,i ik.ui -.a si; ;i na lira 1:1 "n 
fionoin ;Vs|.a(lkiimin.amlr| :n I 1 1 1 rar k li :;l ln. v 
tryekslc^'ring bos -asiaaia el'ter kmn | acssi nai 
40 kimna dessa sfdedes laau-as all s|,r,iiinia 
i ekt ki-elslopj) med |\a ..Oka 1'i'ir^ren i n i;a r. deK 
f'll krels ansllllcn lill p.ass.a^erna ">0. .'t I s.nnl 
scklionen 12 II i sl> 1 1 I ,• iln a :; ,-| ,„.|| ,|,K . a 
krels ilinel'al I anile passa^i i na IS. :U .,,-b ba-- 
iic sektioiierna 12 II .n li II Id jm.Mi skil- 
ferber^et. Sadana ^as,-r \ ilka ^iioih ncdkxl- 
nin^, kondensal inn ••<-}, Ivallnin^ liclia.is li.m 
oljan brin^as saledcs < -nli^l iippl'inniiii;ci) .,11 
fjenomsl I onim.a sk il 1 1 a I h- r:;cl . il.ir ,h- I, I. 
knnna Indi ana lill i n 1 1 \ 1 114.u1- Iransporl i\ 
olje^asor F r.l fi sk il I ci bci -el lill ki mden si.ra 11 - 
l:i«gningen genoin tlen spi.lverkan, smn dvlika 
Kascr koinm.i all pu sl, ,.-, \ sidaii av il.auia 
spolvcrkan axscs- lane I In I i 1 1 cnliijl 11 ppl In n| n 1;- 
en iiven en ami.an \1aka11 \'id all oljefrani- 
stallning med av^asnin- diickl i skil'l'erber-cl 
lip|»konuner alllid pa 14; unci av del ovntiyrk. 
som rAder i bcr^'et vid avu'.-'Miinj/.cn en del foi - 
lusler [,'enoni Ljaslacka-c inoni bcr^el njip uml 
niarkylan. Spru kor limias li.ir ocli var 'iimii 
berget ocli ctcTl'ivcrla.uracIc kalkberijrt fir i sii; 
sjalvt icke fiillkoiuli^l I..II. i\n uiindi-e del 
av dp fr.ani.stalld.i oljc^ascrna kmnnicr darlnr 
alt si smfinin^oni l.acka ill urnoni 1 :10k : ■ i;<* i 
spriekor i maikcu nv.inpa sli il fcibci^et . Iji- 
ligt upjtfinnin^cn lyllcs redan avt;asa| skifiei- 
beri; med lilllij.ilp av en U 1 aupi cssor med lea- 
ser dar ol jan redan nUnnnils. Del l.aYka^r. 
som diirvid alll fnrl'aramle njips|;'ir kunimcr 
pa sa sail all bcsla a\ 1 : 1 1 kande i^aser. som 
icke inni'liAHa nai;<>n olja M:irii;eiiiiiii \innes 
enlist tlpplinnin:;cii den I lirilclrn. all nljefor- 
Itisler nennni l:ickai;e i inaikylan iniiiskas. 

\'id ol jenl vinn i Hi,' nr skilTer kan del an- 
la^as. alt benicmli' pa « I « - 1 1 an p< 1 al 11 rcr mil 

Irvek. varninler p\rol\scn Inrl^ar. a\niv 

beroende pa den ba.l 1 - 1 1 1 • I . m.al vilken upp- 
varniiiin^eii av skjll'ern L;ciiiinil'orcs, pvinU- 
sen i(i>niaiiliiia's under av di- f vsi k al isle a mh 
keiuisk.i bel ini;clsi a na ir-liaadc 1 1 a Ii .1 1 1 . a 1 idri 1 . 
sa all olika snbslansci ulliild.is i ,11 kvanlila- 
li\l balallsfiallallaild,' lill 
kan sum e\( illpel anla.ua- . 
bildade pv l ol vsyasen 1 j 1 — • • • 
del av dial sa 1 1 1 1 1 1 a ax iinlan 
lade kolx alcn U,r all sinl ii 



\ ■ 1 1 
II ' 



idia. Saluuila 
' - a \ dial 1 1 1 - 
s ax xalc. en \iss 
■ It and ra 11:1 rsl.ik - 
11 de id jcbtldandr 
kolxalena pa i^itnid i\ mm slmrc ninlck x la 1 - 
xikl koinina all npp'..a lill rn niindic del .a 
den lolala ^as\..lx nu n. 

Sjiilxa p> 1 1 d v s|ii , m i ss, I, I, n ,.,| l,,, M i|,|i- 
cerad nalur. all uVn i-; I, a uai x arande kan 
I i 1 1 1 I ci Iss| :i I la 111 lc k l.i i I i .:, s. nun del pr.ik- 
liska result :i| i'l I x di a ,11 ,11 d\lik viss |u.. 

poilion Indian de nHl.i 1. ■ .1 v I , a i :1 dllid i-w. 
li^i^er. Den man.m Inluin ■•■n :', I till skill, i 
ber^cl a I rri 1 1 1 1 irda _;.isi n .,, s.is,,mi ax n\an- 
slacndc Iraui^ar. | a • ,p. -i I ,, a i s \ i s rik.ii.' pa 
\ale neb l.allaie k < ■ I \ . 1 1 • - 1 • .in den ii i s |n n n - - 
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n - ;.im-m, I i ' . 1 1 

V . ■ I ■ 1 I I I \ I I I I I I I I .N I 11.11 \ 

s I ■ i I . I J'"'! "N.| || I. | SS.| si . | l , 

i l.i l' 1 1 \ l » ' I \ n l;t I I h V.| | | | | | .J ; 

i.j t . il \ tiler. It,. in nit 

sit. .Hot .IV Nal^lS .,. ll hill. H,- k, .lNal.lt i ,|.-n 
alei ml in, 1. 1 h.i.m-ii ,||| | ill \ ,||, .1 |.\l..|\s,|| | l|, l| 

rikluiiiH .ill I'll kalans sliaN.n all ;i 1 1- 1 s| .i I l.i s 
hi. ,|^ ili-n ll rs| ii u n ^1 i Hi-n ulNtuiiin 1 1\ r. . I \ n^, i m- ii s 

s. ii. in s;i 11 n i n h. 1 > t ■ 1 1 . i I • .i 1 1 a I la 1 1 < Io |.,rde 1 1 : 1 1 - 

inas'l i.uuiia likllas \ n| .11 ll \ 1 1 ri ri 1 1 h. in. -ll ,-n- 
u |i|ili 11 ll iimi'il ers.ilies .lr niM'kel Iih.h-i 
Iryrk. under vilka sadau Ii \ >l i v i i 1 1 h Inukai ;;e - 
iuiiii luras, i della lull iiu-il rn i .1 ;u 1 1 1 j :: kiiulakl- 
vl;i i It a I a I V sa I u I 1 1 , snin mnjlif^iir all innin 
l inilii; liil uppui clt nariuandc lill ell lialan- 
.scral iTH'liallande inellnn ik' nlika l eak I inner - 
i)a vid pyrulvsi-n. l);irvid binder iiict;i U < i I \id 
ilcl vellum aleriiil<irinn;oii 1 i 1 1 1<> it i;i valet, v:i r- 
i^tMiinii i ItiiltM'ii It varlilivande kol uiinskas 
(III Tinman lor ru kvanlilaliv nkniiiH a\ do 
nljeliildande HasL'iiia. 

Ivulif;l uppfinmii^eii pas.\erar do naser, ni' 
vilk;i uljan ulvunnils ITnst i-'ii poms 

licrnniassa. diir nl jeavdriv. niun roil an ar liill- 
iiui ilad. 1 1 :i I 1 1 1 1 1 1 1- 1' I iirvariues sanda Hascr, so- 
dan ilc under passage!! H 1 -' 11 " 111 kondensnr ui'li 
tvallmn neilkvll.s lill en Ian temporal nr. mhii 
i praklikeu tialler si i; ninkriiiH (T oiler lani'i-. 
Do I- redan aV'nasade sk il ferliernel noli dell 
spi 1J \ a in io mhii i dotla valuta lici'H kxarlaiti- 
Hal4 ollor pvi'i'lvson. ultivlljns salliiida (IoInis 
liil' 1 1 il n a I n i ll i 1 1 n av don \ id pyi'nl n, soil ined- 
verkaitde eirkiilal iiuisnaseii. Kmedaii on sa- 
ltan Has' vai mei n nel ni 1 1 ar rolalivl l;ii;l, kali 
oulinl nppl 1 1 1 1 1 iiiLjon den kvnnlitol Has. s,.ni 
eirkuler.is iioi iicihIo pa (iin.stiiiiili^liolerna \al- 
jas mi, all doss \ulvin appall' lill on a lleia 
Haider don \ id p\ rnlvscil nyliiftlatlc h-isi-iin \ n- 
lyin. HariHonuin undoi lal las dot reakt ii in si < u - 
Inpp. mhii liar ovail anlylls p;i sa salt, all ill 
lial^iitslui'liallaiide iiimti do nlika teak lioner- 
na loko Iteliover nainielsevis nppniis pa ^rinul 
av dol stura ovcrskntt av liillaro k(>lv:iton noli 
valo. mmii \id pyrnlyson linnns I i lli;a n^l ii;a . 
'ioiiuin donna riklij;aro ^asoirUnlal inn iiilra- 
dor ;i\i:ii ilol I Hi InU landol , all sadana knlva- 
ton. mhii liijjja \>?i j;i'aii.s<iiiira(iol tdr IHiHaN- 
ninni'ii, laltarc klinila avl'tiras ur sk illi'ilur- 
not mod iilllijalp av don ri It I italic ^;im ii k n la- 
liiiiion. Do lyn^sla knlvaloila, sum ulan oirkn- 
loiando h : ' s Itvarliliva noli I'liiknlisas i liori;ol. 
I nrdo . dai It'ir mod Iilllijalp av nasoii k u lat i< ill 
lull ollor dolvi.s liitiiLjas all iiioiil<ilja din all- 
iiiamia H' lss ' roiiiniii^cii. l'aili^l tippl iiniiiiHOii 
skapas sali'ilcs ^oiinin inldiaiido av on l irku- 
loraiido i;as innin rodan it|ipvariiil skiH«r- 

{ 



- 1 1 v - 1 1 1 1 , ■ 1 1 1 h 1 1 , ■ | , ■ | ,|| ,■ , 1 1 . i i | , , , , |||, u r | , 
'Iid.li'-n 'v 'I'' H'n'.m p\ i . .1 \ . I l.-i 1 1 aklaili- 
i!nI mil'- I- ■ ■ I \ . i l,-ii. i S 1 1 1 1 1 1 - > ' i ' k-m d,| l.uik.is, 
• I I d. ii s|..r.i ^ki ..pp ,,\ t.iini sk i| I i-rk. ik.s. 
... il. in tilkrn i 1 1 k n l.i I H .ii s h.i s, ii s| i urn in ar pa 
sin i:i, hll pvi s. .mi .nl. I i s k 1 1 1 rrl io r not , pa 

Hi mill .i\ sni:i i- ,| | uitn sn .n t- 1 mil dai- 

in. .I I'M k nippail kal.ilt s.ilui Nil kan ilirokl i 
Niss man modi;or on IimIioiiiih a\ mkiI kuksoli- 
1 1 a i ski k I ai Io kiiKalon. s,.in kN.iislamial i don- 
s.iniiii.i. \ arinom >m I osl I. n I u si ,- n j liirin av 
k i dt s nod In i n na.s. 

I slalli-l liil' pyi'nl ys^Lisorna onlinl iaiiii kun- 
ii. i anilr.i nasor, t. ex. ^cn oi a 1 1 .1 ^a s kumma i 
liana lnr .idki an ma lidol a\ nlika nnskado 
Nriiiiska n-ak linnor undor n icd \ or k a n av don 
pni'iis.i x.uiiia skilfcrn. 



Pulcjiitanspi ak: 

I. .Sail \id Im'^asiiiiiH at nl p- 1 ora ndo skil- 
lorhoi'H in situ under lilllm audo av varim: Lje- 
ii< hi i i sk il TorliiM'^cl uppl.-iHiia kanalci - , kiiii- 
nolockual i hi i :i v. all soii.ni i ll sk i I I orpar I i fo- 
lium pvi'iilys av^asals m il lili\il pnrosl. ^a.sor 
ililiHas i delta pal'li. niodall dol amiu ll!' 
N'al'inl. H"'" 1,1 11 alldi'a i sk ill orlioi Hoi UpplaH' 
na kanaler all v;i rmol i i 1 1 1 u so I ka n a I er Ha uoh 
all ilessa nasor ;iri> av sadan ai l, all do lial'Uil- 
der nlsallas liir ktaiiiska roakl'imoi ulan !nr- 
liranii iii.h mod sk i II orl h.'I'hoI 1 j an si H" 1 ^ 1 ink' sum 
k a I a I \ Milur, 

'1. Sail onlinl palenl an spi a k ot I, kannolock- 
ual darav, alt i sk i I Tei pa ii iol a I on n I . "iros :M - 
mill slniio on del av don under pNiniyson liil- 
dado nason, sod. in ilon nounm k i uidonsal inn 
oiler Ivaltnin^ undor avkvlniiiH lieri»\als Mini 
1 1 1 jel Vira ndo keslaiuisdola r. 

.1. S:ilt enlist palenl an»pr;ikel I. kannelcek- 
ual diirav, alt den inforda ^iscii nouom on 
kiimpi ossnrancirdnin^ brin^as all slrnniuia Ha- 
muli oil parti av redan a\i,'asal vanu 1 . sl^iflor- 
lu'i'j; for alt darifrUii inlOras i anna! koi Hi>ar- 
li. dar iiljeiilviunin^ pa^dr. 

■I Sail onlinl |iaton la nsp: ak en ! It, kim- 
iielerlt Hal diirav, all on did av den aterinfoi - 
da ^ason ultaHos frail sk i I f rri ic i ^o I inuaii don 
nail don /.mi, i vilkon av^uMi hi.h av skiflor p.1- 
^;ir. modaii on aiinall <lf! far passera a veil don- 
na /.mi. 

a. Sail oillifjl ni'i^ul av do 1 1 1 1 o ^.'1e ndo pa- 
le n t a a sprak ell , kun noleok na I darav, alt 
sonia infi'iras i skifl'erliei"m ,t . ^oi'iini kanaier. 
sum nude!' pyrolyson ! i ;in s' h i ' n'do sum ^:is- 
a\ Inpp. 
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Translation of the cli-ima o ;' Jwadiah r'sty.it .i.;9c: 1 flea t ion Ll'^.l^S 
Svenaka Sk i f f erol J oak t ie'ou lu^at , > rooro, -iwad;n. 

1. A prooeaa in the gaairioutiun oL' oil-Dearlng shale rooka In 
situ while supplying heat through channela bored in the rook, 
characterised In that when a ahale portion haa been degas if iod by 
means of pyrolyaia and haa beoome porous gaaea are Introduoed 
in aaid portion, while it ia atlll wirn, through other obannela 
bored in the ahule rook than the heat supplying ohannela, and that 
aeid gaaea are of ouch kind that they in the meanwhile are aubjeo-. 
ted to ohemioal reaotlona without combuatlon, the ahale rook 
aotlng aa a oatalyat. 

2 ,* A prooeaa aa olalmed in claim 1, characterised in that at 
leaat a part of the gaa formed during the pyrolyais la reoyoled 
Into the ahale portion after that Its oil-boarlng oonatituenta haa 
been removed by condensation or washing with cooling. 

5«jA prooeaa aa olalmed in olalm 1, characterised by that 
the introduoed gaa by me ana of a oompreaaor la oauaed to flow 
through a portion of already degaalfied warm ahale rook to be 
Introduced in another rook portion wherein oil la being recovered, 

1+. A prooeaa aa olalmed in any of the claims 1 to 3, characte- 
rised by that a part of the reoyoled gaa la dlaoharged from the 
ahale rock before it haa roaohed the aone, wherein the dogaaifloa- 
tlon of ahale la taking plaoe, while another part la passed alao 
through thla zone. 

5* A prooeaa aa leiaed in any of th pr o ding claims, 
oharaot rls d by that the gaa a are introduoed into the ahale rook 
through, the ohann la aerving aa gaa outl ta during the pyrolysla. 



